Temporary inhibition of meiosis resumption in vitro by adenylate cyclase stimulation in immature bovine oocytes.
This experiment was designed to analyze the effect of adenylate cyclase stimulation on cumulus-enclosed immature oocytes. More than 1400 selected (complete and unexpanded cumulus) oocytes from follicles 1 to 5 mm in diameter were recovered from ovaries obtained at slaughter and cultured for 24 h in TCM-199+10% fetal calf serum (FCS), with or without the adenylate cyclase stimulator, and in the presence or absence of bovine follicular fluid (BFF, 50%), or in complete BFF. In a second set of experiments, oocytes treated for 24 h were further cultured for a second 24 h with TCM-FCS alone. Oocytes were classified as germinal vesicle (G); intermediate (I; up to Metaphase I); matured (M; Anaphase I to Metaphase II); or degenerated (D), and cumulus expansion was evaluated. Products used were sodium fluoride (NaF), isobutylmethylxanthine (IBMX), adenosine (ADE) and forskolin (FK), all known to stimulate accumulation of cAMP in cells without the involvement of a hormone receptor except for adenosine, which acts as a substrate or as an agonist. The results indicate that NaF (0.01 M), IBMX (0.2 mM), FK (0.1 mM) and complete BFF can significantly reduce the proportion of oocytes reaching the mature state. Combination of NaF or FK to BFF (50%) are also effective at the significant level. Cumulus expansion was always limited when meiotic progress was affected or when adenosine was present in the culture media. When oocytes were cultured for a second 24 h in the control media, only NaF had a significant residual effect, but many oocytes were showing degenerative changes after the second incubation period. This method provides a new means to block oocyte nuclear maturation.